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5HVXPHQ/RV~OWLPRVDYDQFHVHQVHJXULGDGYLDOFRQVLVWHPDVFDGDYH]PiVFRPSOHMRVUHTXLHUHQGH
ORVPiVPRGHUQRVVLVWHPDVGHDGTXLVLFLyQGHLQIRUPDFLyQ/DQDWXUDOH]DPLVPDGHOSUREOHPDUHTXLHUH
VHQVRUHVFDSDFHVGHSURYHHULQIRUPDFLyQILDEOHSDUDWDUHDVFRPSOHMDV\H[LJHQWHV/RVHVFiQHUHVOiVHU
/,'$5KDQGHPRVWUDGRVHUXQDIDPLOLDGHVHQVRUHVDOWDPHQWHILDEOHSRUORTXHGXUDQWHORV~OWLPRV
DxRV ORV HVIXHU]RV GHGLFDGRV D LQYHVWLJDU SRVLEOHV DSOLFDFLRQHV YLDOHV KDQ LGR HQ DXPHQWR 'H HVWD
IRUPDHVFDGDYH]PiVIUHFXHQWHREVHUYDUVLVWHPDVGHD\XGDDODFRQGXFFLyQ$'$6FRQHVWHWLSRGH
GLVSRVLWLYRV TXH SURYHHQ GH LQIRUPDFLyQ GHO HQWRUQR QHFHVDULD SDUD UHDOL]DU WDUHDV FRPSOHMDV FRPR
GHWHFFLyQ\SUHGLFFLyQGHVLWXDFLRQHVSHOLJURVDV(QHOSUHVHQWHWUDEDMRGRVVLVWHPDV/,'$5KDQVLGR
SUREDGRVSDUDFRPSUREDUVXVFDSDFLGDGHV UHDOHVHQHQWRUQRVYLDOHV(QVHJXQGR WpUPLQR VHSURSRQH
XQDDSOLFDFLyQTXHKDFHXVRGHODVFDSDFLGDGHVGHGLFKRVVHQVRUHVSDUDODGHWHFFLyQ\FODVLILFDFLyQGH
REVWiFXORVHQHQWRUQRVYLDULRV&RS\ULJKWF&($
3DODEUDV &ODYH VHQVRUHV SURFHVDPLHQWR GH VHxDOHV VLVWHPDV UHDOHV YHKtFXORV DOJRULWPRV GH
GHWHFFLyQ
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/RV ~OWLPRV DYDQFHV HQ VHJXULGDG YLDO KDFHQ XVR GH ODV PiV
DYDQ]DGDVWHFQRORJtDVGHODLQIRUPDFLyQSDUDGHWHFWDUHLQFOXVR
SUHYHU ODV VLWXDFLRQHV SRWHQFLDOPHQWH SHOLJURVDV \ DYLVDU DO
FRQGXFWRUFRQVXILFLHQWHDQWHODFLyQSDUDVHUHYLWDGDVHLQFOXVR
HQ DOJXQDV DSOLFDFLRQHV WRPDU FRQWURO GHO YHKtFXOR SDUD
HYLWDUODV(VWRVUHFLHQWHVDYDQFHVUHTXLHUHQGHORVPiVILDEOHV\
UREXVWRVVLVWHPDVGHVHQVRUHV\DGTXLVLFLyQSDUDSRGHUFRQRFHU
HOHQWRUQRTXHURGHDDODXWRPyYLO\SUHYHUVXVPRYLPLHQWRV

/RVVLVWHPDVGHHVFiQHUHVOiVHUR/,'$5VKDQSUREDGRVHUXQD
KHUUDPLHQWD ILDEOH \ UREXVWDSDUD HVWH WLSRGHDSOLFDFLRQHV6LQ
HPEDUJR OD OLPLWDGD LQIRUPDFLyQ TXH SURYHH KDFH TXH VHD
QHFHVDULDXQDFRPSOHMDHWDSDGHSURFHVDGRSDUDSRGHULGHQWLILFDU
ORVREVWiFXORVTXHURGHDQDOYHKtFXOR(VWDOLPLWDGDLQIRUPDFLyQ
VHGHEHDTXHSRU ORJHQHUDO VRORRIUHFH LQIRUPDFLyQHQ'\
FRQ XQ Q~PHUR OLPLWDGR GH SXQWRV GH GHWHFFLyQ GHELGR D XQD
UHVROXFLyQDQJXODUEDMD/RVPHMRUHVVLVWHPDVGHHVWHWLSROOHJDQ
D RIUHFHU KDVWD FXDWUR FDSDV GH GHWHFFLyQ SHUR GH QXHYR HVWH
WLSR GH VLVWHPDV VLJXH SURYH\HQGR UHVROXFLyQ OLPLWDGD VLHQGR
DGHPiV H[WUHPDGDPHQWH VHQVLEOH D RFOXVLRQHV 3HVH D HVWDV
OLPLWDFLRQHV GXUDQWH ORV ~OWLPRV DxRV QXPHURVRV HVWXGLRV KDQ
SUREDGR OD YLDELOLGDG GH HVWRV VLVWHPDV HQ DSOLFDFLRQHV
UHODFLRQDGDV FRQ DXWRPyYLOHV (Q HVWH iPELWR WLHQH HVSHFLDO
UHOHYDQFLD OD FRPSHWLFLyQ GH YHKtFXORV DXWyQRPRV
SURPRFLRQDGD SRU OD DJHQFLD GH LQYHVWLJDFLRQHV DYDQ]DGDV GHO
HMpUFLWR DPHULFDQR'$53$HQ\8QDGH ODV
SULQFLSDOHV FRQFOXVLRQHV GH HVWDV FRPSHWLFLRQHV KD VLGR OD
LPSRUWDQFLDGHHVWH WLSRGH VLVWHPDV VHQVRUHVSDUDDSOLFDFLRQHV
YLDOHV

(Q HO SUHVHQWH WUDEDMR VH SUHVHQWD XQ QRYHGRVR DOJRULWPR GH
GHWHFFLyQ GH REVWiFXORV YLDOHV HVSHFLDOPHQWH DXWRPyYLOHV
EDVDGR HQ VLVWHPDV /,'$5 $GHPiV VH UHDOL]DUi XQ DQiOLVLV
FRPSDUDWLYR GH GRV PRGHORV GH VHQVRUHV /,'$5 FRQ
FDUDFWHUtVWLFDV PX\ GLIHUHQWHV  KDFLHQGR HVSHFLDO pQIDVLV HQ
DTXHOODV UHODFLRQDGDV FRQ ODV FDSDFLGDGHV GH HVWRV VLVWHPDV GH
FDUDDDSOLFDFLRQHVYLDOHV6HH[SRQGUiQORVGLIHUHQWHVUHVXOWDGRV
REWHQLGRV
 (VWUXFWXUDGHO'RFXPHQWR
(QHODSDUWDGRGRVVHSUHVHQWDHOHVWDGRGHODUWHGHODGHWHFFLyQ
PHGLDQWH HVFiQHU OiVHU (Q HO DSDUWDGR WHUFHUR VH H[SRQH HO
SURSyVLWRGHOSUHVHQWHWUDEDMRFRQODPHWRGRORJtDDVHJXLU(QHO
SXQWRFXDUWRVHSUHVHQWDUiQORVUHVXOWDGRVGHOWHVWUHDOL]DGRDGRV
VLVWHPDV GH VHQVRUHV GLIHUHQWHV (O TXLQWR SXQWR GHVFULELUi XQ
VLVWHPD GH GHWHFFLyQ GH HQWRUQRV YLDULRV \ GDUi UHVXOWDGRV GHO
PLVPR )LQDOPHQWH HO SXQWR VH[WR H[SRQGUi FRQFOXVLRQHV \
WUDEDMRVIXWXURVTXHSHUPLWDQSURIXQGL]DUD~QPiVHQODPDWHULD
WUDWDGDHQHVWHWUDEDMR
 (67$'2'(/$57(
'XUDQWH ORV ~OWLPRV DxRV QXPHURVRV WUDEDMRV KDQ EXVFDGRGDU
UHVSXHVWD D ODV H[LJHQFLDV GH ODV DSOLFDFLRQHV GLVHxDGDV SDUD
HQWRUQRV YLDOHV SURYH\HQGR GH VHQVRUHV UREXVWRV \ ILDEOHV
)DQSLQJHWDO*DQGKL\7ULYHGL/DQJKHLPHW
DO\*DYULODHWDO/DVFRPSHWLFLRQHVSURSXHVWDV
SRU OD '$53$ HVSHFLDOPHQWH OD 8UEDQ &KDOOHQJH KDQ
GHPRVWUDGR TXH ORV VHQVRUHV /,'$5 VRQ XQD IXHQWH GH
LQIRUPDFLyQ D WHQHU HQ FXHQWD SDUD HVWH WLSR GH DSOLFDFLRQHV
0RQWHPHUOR HW DO  8UPVRQ HW DO  .DPPHO HW
DO\%URJJLHWDOD

/DXWLOLGDGGHORVVHQVRUHV/,'$5HQDSOLFDFLRQHVYLDOHVFXEUHQ
PX\GLIHUHQWHViPELWRVGHODVHJXULGDGYLDO\QRHVWiQOLPLWDGDV
DDSOLFDFLRQHVGLUHFWDPHQWHOLJDGDVFRQODVHJXULGDG7DPELpQHV
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IUHFXHQWH HQFRQWUDU HVWRV VHQVRUHV HQ DSOLFDFLRQHV UHODFLRQDGDV
FRQPDSHDGRVGHHQWRUQRV0DSSLQJSDUDODUHFRQVWUXFFLyQGH
ORVHVFHQDULRVYLDOHV\DVHDHQ'FRPRHQ'FDGDXQRGHHOORV
FRQ VXV FRUUHVSRQGLHQWHV YHQWDMDV H LQFRQYHQLHQWHV /DV
DSOLFDFLRQHV'WLHQHQODSULQFLSDOOLPLWDFLyQGHOJUDQYROXPHQ
GHLQIRUPDFLyQDPDQHMDUORTXHFRQOOHYDWDUHDVFRQJUDQFRVWH
FRPSXWDFLRQDOSULQFLSDOPHQWHFXDQGRVHWUDWDGHDOJRULWPRVGH
UHFRQRFLPLHQWR GH SDWURQHV 5DEEDQL\YDQ GHQ+HXYHO 
\ $KQHWDO8QDDOWHUQDWLYDSDUDVLVWHPDVGH'HV HO
HPSOHR GH DOJRULWPRV GH FHOGDV GH RFXSDFLyQ SHUR HVWRV
VLVWHPDVWLHQHQPD\RUGLILFXOWDGHQFXDQWRD ODFODVLILFDFLyQGH
REVWiFXORVGHELGRDTXHHVWiQRULHQWDGDVDODE~VTXHGDGH]RQDV
OLEUHVGHREVWiFXORVPiVTXHDO UHFRQRFLPLHQWRGH ORVPLVPRV
0RQWHPHUOR HW DO  8UPVRQ HW DO  .DPPHO HW
DO7KUXQ\7D\

/D SULQFLSDO GHVYHQWDMD GH ORV VLVWHPDV GH WLSR OiVHU HV OD
OLPLWDGD LQIRUPDFLyQ TXH RIUHFH OR TXH FRQYLHUWH OD WDUHD GH
UHFRQRFLPLHQWR GHREMHWRV HQXQ WUDEDMR WHGLRVR&RQ HO ILQGH
VXSHUDUHVWDOLPLWDFLyQORVDXWRUHVSURSRQHQIXVLRQDUGLIHUHQWHV
VHQVRUHV \ VLVWHPDV GH DGTXLVLFLyQ SDUD TXH PHGLDQWH OD
UHGXQGDQFLDGHLQIRUPDFLyQVHFRQVLJDVXSHUDU ODVGHILFLHQFLDV
GH FDGD XQR GH ORV VLVWHPDV SRU VHSDUDGR *HQHUDOPHQWH VH
HPSOHDQVLVWHPDVGHYLVLyQDUWLILFLDOORVFXDOHVWLHQHQODYHQWDMD
GHTXHVRQXQDJUDQIXHQWHGHLQIRUPDFLyQSHURODGHVYHQWDMDGH
TXHpVWD HVEDVWDQWHSRFRHVWUXFWXUDGD \GHXQD ILDELOLGDGPX\
OLPLWDGD8QLHQGRDPERVVLVWHPDVSXHGHOOHJDUDREWHQHUVHXQD
LQIRUPDFLyQ D OD YH] DPSOLD ILDEOH \ UREXVWD TXH FXPSOD ORV
UHTXLVLWRVGHXQDVDSOLFDFLRQHV WDQH[LJHQWHVFRPRORVVLVWHPDV
GH D\XGD D OD FRQGXFFLyQ /RV VLVWHPDV GH IXVLyQ VHQVRULDO VH
GLYLGHQGHDFXHUGRDOQLYHOHQHOTXHVHUHDOL]DGLFKDIXVLyQ6L
ORVGDWRV VRQFRPELQDGRVSUHYLRD FXDOTXLHUSURFHVDPLHQWR VH
GHQRPLQD IXVLyQ D QLYHO EDMR HQ HVWRV VLVWHPDV VH FUHD XQ
FRQMXQWR QXHYR GH GDWRV TXH HV SURFHVDGR SDUD GDU XQD ~QLFD
FODVLILFDFLyQ GH ORV REVWiFXORV HQFRQWUDGRV +RIPDQQ HW DO
 \ .DHPSFKHQ HWDO (Q ORVVLVWHPDVGH IXVLyQD
DOWRQLYHOORVGDWRVSURYHQLHQWHVGHFDGDVLVWHPDGHDGTXLVLFLyQ
VRQ SURFHVDGRV SRU VHSDUDGR REWHQLpQGRVH XQD FODVLILFDFLyQ
SDUDFDGDXQRGHORVVXEVLVWHPDVSRVWHULRUPHQWHXQDFDSDILQDO
VHHQFDUJDGH WRPDU ODGHFLVLyQGHDFXHUGRD ORVGDWRVGHFDGD
XQRGHORVVXEVLVWHPDV%URJJLHWDOE3UHPHELGDHWDO
 +ZDQJ HW DO   0LOFK \ %HKUHQV  \ (Q
*DWH\1DVKDVKLEL

)LQDOPHQWH \ FHQWUiQGRQRV HQ OD FODVLILFDFLyQ HPSOHDQGR
~QLFDPHQWH VLVWHPDV /,'$5 VH SXHGHQ HQFRQWUDU VLVWHPDV GH
FODVLILFDFLyQ HQ ODVTXH ORV DXWRUHV HPSOHDQ FLHUWRV SDUiPHWURV
SUHILMDGRVSDUDGLIHUHQFLDUHQWUHORVGLIHUHQWHVREVWiFXORVDVtFRQ
HO HPSOHR GH ILOWURV .DOPDQ SDUD OD HWDSD GH VHJXLPLHQWR
6SDUEHUW HW DO  (Q )XHUVWHQEHUJ HW DO DE
6WUHOOHU HW DO  \ )XHUVWHQEHUJ HW DO  OD
FODVLILFDFLyQ VH KD KHFKR GH DFXHUGR DO PRYLPLHQWR GH ORV
REMHWRV LQWHJUDGR D WUDYpV GHO WLHPSR (Q *DWH \ 1DVKDVKLEL
HVWDLQWHJUDFLyQHVHPSOHDGDSDUDXQDUHFRQVWUXFFLyQPiV
UREXVWD GHO REVWiFXORV \ SRU OR WDQWR UHDOL]DU XQD FODVLILFDFLyQ
PiVILDEOHFRQPD\RULQIRUPDFLyQEDVDGDHQFLHUWRVDWULEXWRV\
DODIRUPDGHOREVWiFXORUHFRQVWUXLGR(Q:DQJHWDOVH
HPSOHDQ DOJRULWPRV GH UHFRQRFLPLHQWR GH SDWURQHV PHMRUDGRV
JUDFLDVDVLVWHPDGH0DSSLQJ(Q1DVKDVKLEL\%DUJHWRQ
VH WLHQHQ HQ FXHQWD DGHPiV GH OD PRUIRORJtD GHO REVWiFXOR OD
SRVLEOHRFOXVLyQGHORVPLVPRV

8QD VROXFLyQ PX\ FRP~Q SDUD OD FODVLILFDFLyQ HV HPSOHDU
YHFWRUHV GH FDUDFWHUtVWLFDV TXH SHUPLWDQ UHDOL]DU XQD
FODVLILFDFLyQ (Q 2JDZD \ 7DNDJL  HPSOHDQ OD
UHIOHFWLYLGDG GHO REMHWR GHWHFWDGR DVt FRPR SDUiPHWURV
PRUIROyJLFRV FRPR HO WDPDxR SDUD FUHDU HO YHFWRU GH
FDUDFWHUtVWLFDV(Q 0HQGHV HWDOVHSURSRQHXQVLVWHPD
EDVDGR HQ YRWDFLRQHV GRQGH FDGD FDUDFWHUtVWLFD WLHQH DVRFLDGR
XQ SHVR GH DFXHUGR D OD LPSRUWDQFLD GH FDUD D XQD SRVLEOH
FODVLILFDFLyQ2WURVVLVWHPDVFRPRHOSUHVHQWDGRHQ3UHPHELGD
HWDOREWLHQHQXQDIXQFLyQGHQVLGDGGHSUREDELOLGDGSDUD
FDGD XQD GH ODV FODVHV HQ ODV TXH VH SXHGHQ DJUXSDU ORV
REVWiFXORVGHDFXHUGRDHVWDVFDUDFWHUtVWLFDVSDUDSRVWHULRUPHQWH
HPSOHDU ILOWURV ED\HVLDQRV SDUD VX FODVLILFDFLyQ (QOD]iQGRORV
FRQ ORV VLVWHPDV GH IXVLyQ VHQVRULDO HV SRVLEOH HPSOHDU
LQIRUPDFLyQ WDQWR GHO /,'$5 FRPR GHO VLVWHPD GH YLVLyQ SRU
FRPSXWDGRU SDUD FUHDU ORV YHFWRUHV GH FDUDFWHUtVWLFDV TXH
SHUPLWDQFODVLILFDUHOREVWiFXOR.DHPSFKHQHWDO

8QDYH] UHDOL]DGD ODGHWHFFLyQ HVPX\ LPSRUWDQWH UHDOL]DUXQD
HWDSD GH VHJXLPLHQWR TXH SHUPLWD REVHUYDU HO FRPSRUWDPLHQWR
GHO REMHWR GHWHFWDGR D OR ODUJR GHO WLHPSR GH IRUPD TXH VHD
SRVLEOHXQHVWXGLRGHWDOODGRGHOPRYLPLHQWRGHOREMHWR\DGHPiV
HYLWDU IDOVRVSRVLWLYRV/DDSUR[LPDFLyQPiVFRP~QDHVWH WLSR
GHVLVWHPDVVRQORVILOWURV.DOPDQ0DF/DFKODQ\0HUW]
\ )RG HW DO  \ ORV ILOWURV GH SDUWtFXODV 6FKXO] HW DO
 \  *LGHO HW DO   DXQTXH RWUR WLHPSR GH
KHUUDPLHQWDV WDPELpQ KDQ VLGR HPSOHDGDV HQ ORV GLIHUHQWHV
WUDEDMRV SURSXHVWRV DOJXQRV GH ORV PiV GHVWDFDGRV SXHGHQ
HQFRQWUDUVH HQ %DU6KDORP  %DU6KDORP \ /L 
%ODFNPDQ\3RSROL\5HLG

/DWHFQRORJtDEDVDGDHQHVFiQHUHVOiVHUWLHQHHOLQFRQYHQLHQWHGH
TXHHQFRQGLFLRQHVFOLPDWROyJLFDVH[WUHPDVFRPRQLHEODOOXYLD
H[WUHPD R QLHYH HV SRVLEOH HQFRQWUDUVH FRQ SDUWtFXODV HQ
VXVSHQVLyQTXHSURYRTXHQUHIOH[LRQHVRDWHQXDFLRQHVTXHOOHYHQ
D HUURUHV GH GHWHFFLyQ :LGPDQQ HW DO   \  6SLHV DQG
6SLHV  /RV VLVWHPDV PiV QRYHGRVRV SURYHHQ GH FXDWUR
GLIHUHQWHVSODQRVGHGHWHFFLyQRLQFOX\HQDOJRULWPRVGHILOWUDGRV
HVSHFLDOHVTXHHYLWDQHQJUDQPHGLGDHVWRVHUURUHV)UVWHQEHUJ
HW DO  \  )UVWHQEHUJ DQG /DJHV  'H OD PLVPD
PDQHUD GLYHUVDV SUXHEDV KDQ PRVWUDGR TXH HQ OiVHUHV  FRQ
UHVROXFLyQVXILFLHQWHHQYROXPHQ ORVSUREOHPDVSRUDWHQXDFLyQ
RVHxDOHVHUUyQHDVGHELGRDSDUWtFXODVHQVXVSHQVLyQGHODSURSLD
FDUUHWHUD RULJLQDGDV DO SDVR GH ORV DXWRPyYLOHV  SXHGHQ VHU
HOLPLQDGRV6KHDUPDQHWDO

)LQDOPHQWHKD\TXHGHVWDFDUTXHXQRGHORVDVSHFWRVDWHQHUHQ
FXHQWD FXDQGR VH WUDEDMD FRQ HVFiQHUHV GH WLSR OiVHU VRQ ORV
SUREOHPDVGHULYDGRVGHODRFOXVLyQGHORVREVWiFXORVeVWHHVXQ
SUREOHPD WtSLFR HQ OD GHWHFFLyQ GH HQWRUQRV YLDOHV SHUR
DJUDYDGR GHELGR D OD OLPLWDGD LQIRUPDFLyQ TXH SURYHHQ ORV
OiVHUHV TXH VH OLPLWD D XQR R HQ ORV PHMRUHV VLVWHPDV
GLVSRQLEOHVSODQRVGHGHWHFFLyQKRUL]RQWDO(Q1DVKDVKLEL\
%DUJHWRQ .ROOHUHWDO\HQ *DWH\1DVKDVKLEL
HQWUHRWURVKDQVLGRWUDWDGRVHVWRVSUREOHPDVLQWHQWDQGR
RIUHFHU XQD VROXFLyQ YLDEOH SDUD PLWLJDU HQ OD PHGLGD GH OR
SRVLEOHHVWDVOLPLWDFLRQHV

 3523Ï6,72
/D ILQDOLGDG GHO SUHVHQWH WUDEDMR KD VLGR OD GH FRPSUREDU OD
YLDELOLGDGGHORVVHQVRUHVWLSR/,'$5SDUDVLVWHPDVGHD\XGDD
ODFRQGXFFLyQ3DUDHOORHO WUDEDMRVHKDGLYLGLGRHQGRVSDUWHV
ELHQGLIHUHQFLDGDV

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 
x (Q SULPHU OXJDU VH KD UHDOL]DGR XQ DQiOLVLV GH ODV
FDSDFLGDGHV GH GRV GH ORV VHQVRUHV GLVSRQLEOHV HQ HO
PHUFDGR/DLGHDGHWDOFRPSDUDFLyQQRHV~QLFDPHQWH
UHDOL]DU XQD FRPSDUDWLYD GH DPEDV XQLGDGHV VLQR HO
HVWXGLRLQGLYLGXDO\GHWDOODGRGHODYLDELOLGDGGHFDGD
XQR GH ORV VLVWHPDV SRU VHSDUDGR GH FDUD D ODV
SRVLELOLGDGHV GHO XVR GH GLFKDV XQLGDGHV HQ
DSOLFDFLRQHVUHDOHV

x 3RVWHULRUPHQWH VH SURFHGLy DO GLVHxR GH XQ DOJRULWPR
QRYHGRVR GH GHWHFFLyQ GH DXWRPyYLOHV EDVDGR HQ ODV
FDSDFLGDGHV DQWHV HVWXGLDGDV GH ORV /,'$5V
HPSOHDQGRFRPREDVHXQRGH ORVPRGHORVHVWXGLDGRV
'HHVWDIRUPDVHSXGRFRPSUREDUGHIRUPDSUiFWLFDHQ
VLWXDFLRQHVUHDOHVODIXQFLRQDOLGDGGHORVGLVSRVLWLYRV

3DUDDPERVH[SHULPHQWRVVHSUHSDUyXQFLUFXLWRFHUUDGRSDUDOD
UHDOL]DFLyQGHSUXHEDVDVtFRPRWUHVYHKtFXORVGHSUXHEDILJXUD
(OSULPHURGHHOORVVHGLVSXVRFRPREDVHSDUDHOPRQWDMHGH
ORV GRV UDGDUHV TXH WUDEDMDUtDQ HQ SDUDOHOR 3RVWHULRUPHQWH VH
DxDGLHURQ GRV PRGHORV SDUD HO HQVD\R GH OD GHWHFFLyQ \
PRYLPLHQWRV /RV PRGHORV HOHJLGRV SHUPLWLHURQ PHGLU ODV
FDSDFLGDGHV GH ORV OiVHUHV HQ ODV VLWXDFLRQHV PiV GLYHUVDV
JUDFLDV D ODV SLQWXUDV HOHJLGDV/RVPRGHORV HPSOHDGRV VRQXQ
1LVVDQ 1RWH GH SLQWXUD QHJUD TXH UHSUHVHQWD HO FDVR PiV
FRPSOHMRGHFDUDDODGHWHFFLyQPHGLDQWHOiVHUGHELGRDVXEDMD
UHIOHFWLYLGDG\XQ3HXJHRWJULVPHWDOL]DGRHVWHFRORUHVXQR
GH ORVTXHRIUHFHQPHMRU UHIOHFWLYLGDG\SRU OR WDQWRHVSRVLEOH
FRPSUREDUODYDULDELOLGDGHQFXDQWRDGHWHFFLyQJUDFLDVDORVGRV
PRGHORVGLVSRQLEOHV

(O HVFHQDULR GH SUXHEDV IXH HVSHFLDOPHQWH FRQILJXUDGR SDUD
SUREDU ORV GLIHUHQWHV PRYLPLHQWRV TXH SHUPLWLHVHQ VLPXODU
VLWXDFLRQHVUHDOHV(VWHFLUFXLWRFRUUHVSRQGHDODSLVWDGHSUXHEDV
GLVSRQLEOH HQ HO ,QVWLWXWR 8QLYHUVLWDULR GH ,QYHVWLJDFLyQ GHO
$XWRPyYLOGHOD8QLYHUVLGDG3ROLWpFQLFDGH0DGULG,16,$GH
ODILJXUD

 $1È/,6,6'(35(67$&,21(6
3DUD OD UHDOL]DFLyQ GH HVWH WHVW VH HPSOHDURQ GRV PRGHORV GH
OiVHU GH OD HPSUHVD 6,&. eVWRV VRQ HO PRGHOR /06 \ HO
/56&DGDXQRGHHOORVRIUHFHGLIHUHQWHVSRVLELOLGDGHVGH
FDUDDVHUHPSOHDGRVHQDSOLFDFLRQHVYLDOHV(QODVLJXLHQWHWDEOD
VHHVSHFLILFDQDOJXQDVGHODVSULQFLSDOHVFDUDFWHUtVWLFDVGHHVWRV
PRGHORV
7DEOD&DUDFWHUtVWLFDVGHORVPRGHORVDH[DPHQ
 /56 /06
&DPSRGHYLVLyQ +DVWD +DVWD
5HVROXFLyQDQJXODU D D
'LVWDQFLDPi[LPD P P
)UHFXHQFLDGH7UDEDMR +] +]
 
6HKDQUHDOL]DGRGLIHUHQWHVPRYLPLHQWRVWDQWRGHDSUR[LPDFLyQ
FRPR GH DOHMDPLHQWR DVt FRPR PRYLPLHQWRV ODWHUDOHV SDUD
PHGLU OD HIHFWLYLGDG GH HVWRV VLVWHPDV \ FRPSDUDU VX
IXQFLRQDPLHQWR(QODVILJXUDV\VHREVHUYDQORVUHVXOWDGRV
SDUD FDGD XQR GH ORV H[SHULPHQWRV UHDOL]DGRV VREUH
PRYLPLHQWRV GH DOHMDPLHQWR \ DSUR[LPDFLyQ DO HVFiQHU OiVHU
/RVUHVXOWDGRVPXHVWUDQORVHUURUHVPHGLRVSDUDFDGDXQRGHORV
GLIHUHQWHV WLSRV GH PRYLPLHQWR GHVSXpV GH VXFHVLYDV
UHSHWLFLRQHV GH ORV PLVPRV (Q OD ILJXUD  VH PXHVWUDQ ORV
UHVXOWDGRVGHODVPHGLFLRQHVVREUHHODXWRPyYLOGHFRORUQHJUR
(QODILJXUDSRUHOFRQWUDULRORVGHODXWRPyYLOJULV



)LJXUD$XWRPyYLOHV HPSOHDGRVHQHO7HVW UHDOL]DQGRXQRGH
ORVPRYLPLHQWRV

(Q SULPHU OXJDU VH YDQ D HVWXGLDU FDGD XQR GH ORV OiVHUHV SRU
VHSDUDGRV SDUD ILQDOPHQWH UHDOL]DU XQD FRPSDUDWLYD GH ORV GRV
OiVHUHVGHDFXHUGRFRQORVUHVXOWDGRVSUiFWLFRV
 (VWXGLRGHO0RGHOR/06
(VWH VLVWHPD WLHQH XQDV FDSDFLGDGHV LQLFLDOHV PHQRUHV FRPR
PHQRU UHVROXFLyQ PHQRU FDPSR YLVXDO \ PHQRU GLVWDQFLD GH
PHGLGD/DSULQFLSDOFDUDFWHUtVWLFDGHHVWHVLVWHPDHVVXHOHYDGD
IUHFXHQFLD GH HVFDQHR GH KDVWD  +] SHUPLWLpQGRQRV XQD
GHWHFFLyQ GH REVWiFXORV GH  PV 3RU OR WDQWR VH SXHGH
FRQVLGHUDUTXHSDUD DSOLFDFLRQHVGRQGHHO WLHPSRGH UHVSXHVWD
HV XQ UHTXLVLWR SULPRUGLDO HV GHFLU GH HQWRUQRV DOWDPHQWH
YDULDEOHVHVWHVLVWHPDHVODPHMRUHOHFFLyQ(VWHWLSRGHHQWRUQRV
VXHOHQ VHU SULQFLSDOPHQWH ORV XUEDQRV (Q HVWRV HQWRUQRV ORV
SULQFLSDOHV REMHWRV D WHQHU HQ FXHQWD VH HQFXHQWUDQ HQ ORV
DOUHGHGRUHVGHOYHKtFXORDGLVWDQFLDVFHUFDQDV$GHPiVSXHGHQ
UHDOL]DUORVPRYLPLHQWRVPiVGLYHUVRV\FDPELDQWHV3RUORWDQWR
VHSXHGHFRQVLGHUDUTXHODVFDUDFWHUtVWLFDVGHHVWHOiVHUOHKDFHQ
HOVLVWHPDLGHDOSDUDHQWRUQRVXUEDQRV



)LJXUD&LUFXLWRGHSUXHEDVGHO,16,$830
 (VWXGLRGHO0RGHOR/56
/DJUDQDPSOLWXGGHFDPSRYLVXDO\HOQLYHOGHSUHFLVLyQGHHVWH
VLVWHPD KDFHQ GH pO XQD RSFLyQ PX\ LQWHUHVDQWH SDUD
DSOLFDFLRQHV YLDOHV 6LQ HPEDUJR VX PHQRU IUHFXHQFLD GH
HVFDQHR SHVH D VHU UHODWLYDPHQWH DOWD FRQ XQ WLHPSR GH
UHVSXHVWD GH  PLOLVHJXQGRV KDFH TXH HVWH OiVHU RIUH]FD
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 
PHMRUHV UHVXOWDGRV SDUD HQWRUQRVPHQRV FDPELDQWHV GRQGH ORV
PRYLPLHQWRV VHDQ PiV HVWUXFWXUDGRV FRPR ORV HVFHQDULRV
LQWHUXUEDQRV GRQGH ODPD\RUtD GH REVWiFXORV VRQ GHWHFWDGRV D
JUDQGHV GLVWDQFLDV \ SRU WDQWR ORV PRYLPLHQWRV FHUFDQRV \
UiSLGRVVRQPHQRVFRPXQHV$GHPiVVXJUDQDOFDQFHIDFLOLWDOD
GHWHFFLyQGHREVWiFXORVDJUDQGLVWDQFLD

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
)LJXUD(UURUGHPHGLGDGHODQFKRGHOYHKtFXORGHFRORUQHJUR
SDUDORVGRVPRGHORVGHOiVHUGLVSRQLEOHVHQHOWHVW
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ŝƐƚĂŶĐŝĂ΀ŵ΁
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

)LJXUD(UURUGHPHGLGDGHODQFKRGHOYHKtFXORGHFRORUJULV
SDUDORVGRVPRGHORVGHOiVHUGLVSRQLEOHVHQHOWHVW
 (VWXGLR&RPSDUDWLYR/06YV/56
/RV UHVXOWDGRV TXH VH SXHGHQ REVHUYDU HQ ODV ILJXUDV  \ 
FRUUHVSRQGHQ D SUXHEDV KHFKDV VREUH FLUFXLWR FHUUDGR FRQ
FRQILJXUDFLRQHV VLPLODUHV HQ DPERV OiVHUHV GH  JUDGRV GH
UHVROXFLyQ\GHFDPSRGHYLVLyQ

&RPR VH SXHGH REVHUYDU HQ ORV UHVXOWDGRV HO HUURU HQ DPERV
FDVRV HVPX\ EDMR SDUDPHGLGDV LQIHULRUHV D PHWURV \PX\
VLPLODUHV HQ DPERV FDVRV HVSHFLDOPHQWH SDUD HO FDVR GH DOWD
UHIOHFWLYLGDG 3DUD FDVRV GRQGH OD UHIOHFWLYLGDG HV PHQRU HO
/06  REWLHQH PHMRUHV UHVXOWDGRV 3DUD HVWRV FDVRV PiV
H[LJHQWHVVHSXHGHFRPSUREDUFyPRODGHWHFFLyQHVPiVILDEOH
VL HO DXWRPyYLO HVWi UHDOL]DQGR PRYLPLHQWR GH DOHMDPLHQWR
GHELGR D TXH OD SDUWH WUDVHUD GHO FRFKH HV XQD SDUWH PiV
HVWUXFWXUDGD \ TXH RIUHFH PD\RU VXSHUILFLH UHIOHFWDQWH /RV
PHMRUHV UHVXOWDGRV GHO VLVWHPD /06  IUHQWH D VLWXDFLRQHV
GRQGH OD GHWHFFLyQ HV PiV FRPSOHMD \ OD UHIOHFWLYLGDG PHQRU
DGHPiV GH VXPHQRU SUHFLR \ VXPD\RU IUHFXHQFLD GH HVFDQHR
KDFHQ GH pO XQD KHUUDPLHQWDPX\ LQWHUHVDQWH SDUD DSOLFDFLRQHV
GHD\XGDD OD FRQGXFFLyQSULQFLSDOPHQWH HQHQWRUQRVXUEDQRV
GRQGHORVHQWRUQRVVRQPHQRVHVWUXFWXUDGRV\SRUFRQVLJXLHQWH
PiVYDULDEOHV

 6,67(0$'(3(5&(3&,Ï1'((17251269,$5,26
8QDYH]FRPSUREDGDODLGRQHLGDGGHORVVLVWHPDVGHVFULWRVHQHO
DSDUWDGRDQWHULRUSDUDDSOLFDFLRQHVYLDOHVVHSURFHGLyDGLVHxDU
XQDOJRULWPRTXHSHUPLWLHVHGHWHFWDUHOHQWRUQRGHODFDUUHWHUDGH
IRUPD ILDEOHGH FDUD DSRVLEOHV LQFRUSRUDFLRQHVGHO VLVWHPDHQ
XQVLVWHPDGHD\XGDDODFRQGXFFLyQFRPSOHWR\ILDEOH6HLGHy
XQDOJRULWPRGHGHWHFFLyQ\VHJPHQWDFLyQGHREVWiFXORVFRQXQD
SRVWHULRU HWDSD GH FODVLILFDFLyQ GH REVWiFXORV )LJXUD  TXH
JUDFLDV D XQD LQWHJUDFLyQ WHPSRUDO  SHUPLWH REWHQHU XQD
HVWLPDFLyQ GHO WLSR GH REVWiFXORV TXH DSDUHFHQ HQ HO HQWRUQR
YLDULR

(Q HO DQWHULRU DSDUWDGR HO VLVWHPD /06  VH HULJLy FRPR OD
HOHFFLyQPiVSURSLFLDSDUDVLVWHPDVGHD\XGDDODFRQGXFFLyQHQ
HQWRUQRV XUEDQRV (O SUHVHQWH WUDEDMR VH SUHWHQGH DxDGLU D XQ
FRPSOHWR VLVWHPD GH GHWHFFLyQ GH HQWRUQRV YLDULRV
SULQFLSDOPHQWH XUEDQRV SRU OR TXH VH GHFLGLy UHDOL]DU HVWH
VLVWHPDGHDFXHUGRDODVFDUDFWHUtVWLFDVSURSLDVGHOVLVWHPD/06
 &RPR VH FRPHQWDUi HQ SRVWHULRUHV VHFFLRQHV GHO
GRFXPHQWR HVWH VLVWHPD SRGUtD IiFLOPHQWH H[WUDSRODUVH DO
VLVWHPDVHQVRU/56



)LJXUD'LDJUDPDGHDOJRULWPRGHFODVLILFDFLyQGHREVWiFXORV
FRQVXVUHVSHFWLYDVIDVHV
&RUUHFFLyQGHO0RYLPLHQWR
(OIXQFLRQDPLHQWRSURSLRGHORVVLVWHPDV/,'$5FRQVLVWHQWHHQ
XQOiVHUFRQXQHVSHMRURWDWRULRKDFHTXHFDGDXQRGHORVSXQWRV
GH GHWHFFLyQ SUHVHQWH XQD URWDFLyQ GH DFXHUGR DO SHULRGR GH
PXHVWUHR GH ORV PLVPRV 3DUD DSOLFDFLRQHV DXWRPRYLOtVWLFDV
GRQGH OD QDWXUDOH]D GH ORVPLVPRV KDFH TXH HO VLVWHPD VHQVRU
HVWp HQ FRQWLQXR PRYLPLHQWR HV LQGLVSHQVDEOH FRUUHJLU HO
PRYLPLHQWRGHODXWRPyYLOHQHOTXHKDVLGRLQVWDODGDODXQLGDG
SDUD XQD FRUUHFWD GHWHFFLyQ \ FODVLILFDFLyQ GH ORV REVWiFXORV
(VWDFRUUHFFLyQHVWiGLYLGLGDHQGRVIDVHVODFRUUHFFLyQGHELGDD
OD WUDQVODFLyQ HFXDFLRQHV  \  \ OD GHELGD D OD URWDFLyQ
HFXDFLRQHV\

FRV M' LY7[[    
 M' VHQY7\\ L    
 FRV \VHQ[[ MM ''   
 FRV \[VHQ\ MM ''   
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 
GRQGH Y HV OD YHORFLGDG GHO YHKtFXOR GRQGH HVWi PRQWDGR HO
OiVHU7LHOLQFUHPHQWRGHWLHPSRFRQUHVSHFWRDOSULPHUSXQWRGH
OD URWDFLyQ GH XQ SXQWR L \  HV HO FDPELR HQ HO iQJXOR GH
JXLxDGDGHOFRFKHSDUDHOLQFUHPHQWRGHWLHPSR7L
6HJPHQWDFLyQGH2EVWiFXORV
/RV SXQWRV TXH UHVXOWDQ GH OD FRUUHFFLyQ GHO PRYLPLHQWR GHO
FRFKHVHDJUXSDQGHDFXHUGRDODGLVWDQFLDTXHORVVHSDUD(VWH
DJUXSDPLHQWR VH KDFH VHJ~Q XQ DOJRULWPR EDVDGR HQ GLVWDQFLD
HXFOtGHD DO TXH VH OH DSOLFD XQ XPEUDO GHSHQGLHQWH GH OD
GLVWDQFLDHFXDFLyQ

GLVW.WKWK Â     

GRQGH WK HV HOXPEUDO WRWDO WK HV HOXPEUDO LQLFLDO \.HVXQD
FRQVWDQWH TXH VH OH DSOLFD D OD GLVWDQFLD 'H HVWD IRUPD VH
FRQVLJXH TXH HO XPEUDO VHD GHSHQGLHQWH GH OD GLVWDQFLD SRU OR
TXH VHUi LPSRUWDQWH TXH HO XPEUDO SDUD XQLUORV VHD PD\RU D
PHGLGDTXHODGLVWDQFLDDXPHQWD

(O DOJRULWPR GH DJUXSDPLHQWR DVRFLD XQ SXQWR S[L\L D XQ
VHJPHQWR6MVLVHFXPSOHODVLJXLHQWHFRQGLFLyQ
 > @^ `WKSSG6\[S6\[S MLMMMMMLLL o   

8QDYH]FRPSUREDGRVWRGRVORVVHJPHQWRVGLVSRQLEOHVVLQRVH
KD DVRFLDGR FRQ QLQJXQR VH FRQVLGHUD XQ VHJPHQWR SRU Vt
PLVPR )LQDOPHQWH VH HOLPLQDUiQ DTXHOORV VHJPHQWRV FRQ XQ
~QLFR SXQWR \D TXH VH FRQVLGHUDQ HUURUHV GH GHWHFFLyQ ILJXUD




)LJXUD  (MHPSOR GH VHJPHQWDFLyQ $ OD L]TXLHUGD ORV SXQWRV
DQWHV GH VHJPHQWDU ORV REVWiFXORV D OD GHUHFKD ORV
VHJPHQWRVUHVXOWDQWHVVHSXHGHYHUHQ$HOHMHPSORGHXQ
SXQWRDLVODGRTXHVHHOLPLQDGHODGHWHFFLyQILQDO
&UHDFLyQGHODV3RO\OLQHV
/DV 3RO\OLQHV HV XQ PpWRGR GH HVWLPDFLyQ GH OD IRUPD GHO
REVWiFXORPHGLDQWHODXQLyQGHSXQWRVeVWHPpWRGRWUDWDGHXQLU
ORV SXQWRV LQWHUQRV GH FDGD VHJPHQWR PHGLDQWH OtQHDV UHFWDV
FRPHQ]DQGR SRU XQLU HO SULPHUR \ ~OWLPR 3DUD FDGD SXQWR
LQWHUPHGLR VH FDOFXOD OD GLVWDQFLDPiV FHUFDQD D OD OtQHD DQWHV
FUHDGD \ VL HVWD HVPD\RU TXH FLHUWR XPEUDO GLYLGH OD OtQHD HQ
GRV XQLHQGR FDGD XQR GH ORV SXQWRV TXH IRUPDEDQ OD OtQHD
LQLFLDOFRQHOQXHYRSXQWReVWHPpWRGRHVLWHUDWLYR\VHUHSHWLUi
KDVWDKDEHUFRPSUREDGRWRGRVORVSXQWRVLQWHUQRV*DUFtDHWDO

&ODVLILFDFLyQD1LYHO%DMR
/DFODVLILFDFLyQDQLYHOEDMRVHUHDOL]DXWLOL]DQGRODLQIRUPDFLyQ
GH OD IRUPD REWHQLGR SRU HO PpWRGR DQWHV GHVFULWR GH ODV
SRO\OLQHV*UDFLDVDHVWDLQIRUPDFLyQHVSRVLEOHGLIHUHQFLDUHQWUH
ORVGLIHUHQWHVREVWiFXORV
x 3RVLEOHV 3HDWRQHV 6RQ DTXHOORV FX\R WDPDxR KDFH VHU
SRVLEOHV FDQGLGDWRV D SHDWRQHV DXQTXH WDPELpQ SXHGH
WUDWDUVHGHRWURVREMHWRVGHSHTXHxRWDPDxRFRPRIDURODVR
iUEROHV
x 2EMHWRV FRQ IRUPD GH / 6H VXHOH FRUUHVSRQGHU FRQ
YHKtFXORVDSDUFDGRVRHGLILFLRV
x %RUGHVGH&DUUHWHUD6RQDTXHOORVREMHWRVTXHFXPSOHQXQD
GHODVGRVVLJXLHQWHVGLVSRVLFLRQHV
R 6H WUDWD GH REMHWRV PX\ JUDQGHV VLWXDGRV D ORV
ODGRV GH OD FDUUHWHUD SHUSHQGLFXODU D OD PLVPD
(Q HVWH FDVR VH FRQVLGHUDQ SDUHGHV R EDUUHUDV GH
VHxDOL]DFLyQ
R (Q FDVR GH VHU PXFKRV REMHWRV GH WLSR ³3RVLEOH
3HDWyQ´H[SOLFDGRDQWHULRUPHQWH(VWRVREMHWRVVH
FRQVLGHUDQ SRVWHV iUEROHV R GHPiV REMHWRV
SHTXHxRV TXH URGHDQ OD FDUUHWHUD /D IRUPD GH
GHWHFWDUHVWRVREMHWRVHVPHGLDQWHHOHVWXGLRGHOD
IUHFXHQFLD GH DSDULFLyQ GH ORV PLVPRV WDQWR
SHUSHQGLFXODU FRPR SDUDOHOR D OD FDUUHWHUD
PHGLDQWH HO HVWXGLRGH ORVKLVWRJUDPDV GH GLFKRV
REVWiFXORV)LJXUD
x 2EMHWRVILMRV6RQDTXHOORVREMHWRVTXHQRVRQHQFXDGUDGRV
HQQLQJXQDGHODVRWUDVFDWHJRUtDV
x 2EMHWRV HQ PRYLPLHQWR (Q HVWH WLSR GH REVWiFXORV QRV
GHWHQGUHPRVDDQDOL]DUHQSURIXQGLGDGHODOJRULWPR\DTXH
HVXQRGHORVSULQFLSDOHVDYDQFHVDSRUWDGRVSRUHVWHWUDEDMR



)LJXUD(MHPSORGHGHWHFFLyQGHREVWiFXORVHQORVERUGHVGHOD
FDUUHWHUD WDQWR HQ HO HMH [ FRPR HQ HO \ SDUD FDUUHWHUDV
SHUSHQGLFXODUHVRSDUDOHODVDODWUD\HFWRULDGHOFRFKH

8QD H[SOLFDFLyQ PiV GHWDOODGD GH FDGD XQR GH ORV WLSRV GH
REVWiFXORVSXHGHHQFRQWUDUVHHQ*DUFtDHWDO
'HWHFFLyQGH9HKtFXORVHQ0RYLPLHQWR 
(Q HVWD SDUWH GHO DOJRULWPR VH DSURYHFKD HO HVSHFLDO
FRPSRUWDPLHQWRGHOGLVSRVLWLYR/06SDUD ODFRQILJXUDFLyQ
HVFRJLGDGHUHVROXFLyQDQJXODU\WLHPSRHQWUHGHWHFFLRQHV
GH  PLOLVHJXQGRV (O FRPSRUWDPLHQWR GHO VHQVRU HV HO GH
UHDOL]DU FXDWUR URWDFLRQHV GLIHUHQWHV FDGD XQD GH HOODV URWDGD
JUDGRV\FRQXQDUHVROXFLyQGHJUDGR)LJXUD
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 

5RWDFLyQWUDVPLOLVHJXQGRV



D5RWDFLyQWUDVPLOLVHJXQGRV


D5RWDFLyQWUDVPLOLVHJXQGRV


D5RWDFLyQWUDVPLOLVHJXQGRV
)LJ  &RPSRUWDPLHQWR GHO VHQVRU SDUD XQD GHWHFFLyQ
FRPSOHWD

/R TXH VH KDUi VHUi EXVFDU SDWURQHV FRQ YDULDFLyQ
FRUUHVSRQGLHQWH DO PRYLPLHQWR SURGXFLGR SRU HO REMHWR HQ
PRYLPLHQWR JHQHUDOPHQWH DXWRPyYLOHV )LJXUD  'H HVWD
IRUPDHVSRVLEOHGDUXQDSULPHUDHVWLPDFLyQGHOPRYLPLHQWRGHO
FRFKHWDQWRGHODYHORFLGDGFRPRGHODDFHOHUDFLyQ(FXDFLRQHV
\



)LJ)RUPDFRUUHVSRQGLHQWHDOPRYLPLHQWRGHDXWRPyYLOHV

7
\\[[9



     
  
GRQGH7HVHOFRUUHVSRQGLHQWHDOSHUtRGRHQWUHORVHVFDQHRVDORV
TXHFRUUHVSRQGHFDGDSXQWR
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
GRQGHW PLOLVHJXQGRV\YYHORFLGDGHQPV

(VWRV FiOFXORV GH YHORFLGDGHV \ GH DFHOHUDFLyQ VRQ HPSOHDGRV
SDUD HOLPLQDU IDOVRV SRVLWLYRV FRQ YHORFLGDGHV R DFHOHUDFLRQHV
LPSRVLEOHV

(VWH UD]RQDPLHQWR HPSOHDGR SDUD HO OiVHU /06  HV
LJXDOPHQWH YiOLGRSDUD HO OiVHU/56TXH WDPELpQKD VLGR
HPSOHDGRHQHOSUHVHQWHWHVW(QHVWHFDVRGHELGRDTXHSUHVHQWD
XQ FRPSRUWDPLHQWR OLJHUDPHQWH GLIHUHQWH HV QHFHVDULR LQWHJUDU
YDULRVHVFDQHRVSDUDFRQVHJXLUHOPLVPRSDWUyQ
&ODVLILFDFLyQD$OWR1LYHO 
6H UHDOL]D XQ VHJXLPLHQWR GH ORV REVWiFXORV GHWHFWDGRV SRU HO
QLYHOEDMRFRQHOILQGHGDUXQDHVWLPDFLyQPiVILDEOHGHOWLSRGH
REVWiFXOR TXH KD VLGR HQFRQWUDGR 'H HVWD IRUPD HV SRVLEOH
HPSOHDU LQIRUPDFLyQQR VRORGH OD IRUPD VLQRGHOPRYLPLHQWR
GHOREVWiFXORSDUDGDUHVWDHVWLPDFLyQDQLYHODOWR

3DUD UHDOL]DU HVWD HVWLPDFLyQ D QLYHO DOWR VRQ QHFHVDULDV ODV
VLJXLHQWHVDFFLRQHV
x &RUUHJLU HO PRYLPLHQWR GHO YHKtFXOR SDUH UHIHUHQFLDU ODV
GHWHFFLRQHVDQWHULRUHVDODSRVLFLyQDFWXDOGHOYHKtFXOR
x &RPSDUDU ORV REVWiFXORV HQFRQWUDGRV D QLYHO EDMR FRQ HO
FRQMXQWRGHREVWiFXORVREWHQLGRHQHVFDQHRVDQWHULRUHV\\D
SURFHVDGRVDQLYHODOWR
x 5HDOL]DU OD FODVLILFDFLyQ D QLYHO DOWR GH DFXHUGR FRQ ODV
GHWHFFLRQHVDQWHULRUHV\ORVQXHYRVGDWRVREWHQLGRVDQLYHO
EDMRHQHOHVFDQHRDFWXDO

&RUUHFFLyQGHPRYLPLHQWR

6HGLVSRQHGHXQFRQMXQWRGHREVWiFXORVGHWHFWDGRVHQDQWHULRUHV
HVFDQHRVSRU ORTXHHVWDUiQ UHIHULGRVDORULJHQGHFRRUGHQDGDV
DQWHULRU'HELGRDTXHHQHOQXHYRHVFDQHRHO FRFKH WHQGUi XQ
RULJHQGHFRRUGHQDGDVGLIHUHQWHVHHPSOHDURQODVHFXDFLRQHVD
 SDUD FRUUHJLU HVWH PRYLPLHQWR LJXDO TXH VH UHDOL]y FRQ OD
FRUUHFFLyQ GHO PRYLPLHQWR D QLYHO EDMR 'H HVWD IRUPD ORV
REVWiFXORV GHWHFWDGRV FRQ DQWHULRULGDG HVWDUiQ UHIHUHQFLDGRV DO
HMHGHFRRUGHQDGDVDFWXDOGHOFRFKH

&RPSDUDFLyQFRQGHWHFFLyQDFWXDO

/RV REVWiFXORV GHWHFWDGRV D QLYHO EDMR KDQ GH VHU FRPSDUDGRV
FRQ ORVREWHQLGRVHQGHWHFFLRQHV DQWHULRUHVSDUD HVWLPDU FXDOHV
GHODVQXHYDVGHWHFFLRQHVFRUUHVSRQGHQDREMHWRVGHWHFWDGRVFRQ
DQWHULRULGDG (O SURFHVR TXH VH VLJXH FRQVLVWH HQ FDOFXODU OD
YHORFLGDG GHPRYLPLHQWR GH ORV REVWiFXORV GH DFXHUGR FRQ ODV
GHWHFFLRQHV DQWHULRUHV \D VHD SRU PRYLPLHQWR D QLYHO EDMR
H[SOLFDGRFRQDQWHULRULGDGRPHGLDQWHHOFiOFXORGHODYDULDFLyQ
GH SRVLFLRQHV D OR ODUJR GHO WLHPSR HQ ODV GHWHFFLRQHV D QLYHO
DOWR'HHVWDIRUPDVHSXHGHHVWLPDUGRQGHHVWDUiHOFRFKHHQHO
HVFDQHR DFWXDO \ EXVFDU GHQWUR GH XQD YHQWDQD GH WDPDxR
SURSRUFLRQDODOGHOSURSLRREVWiFXOR6LPiVGHXQREVWiFXORHV
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 
HQFRQWUDGR GHQWUR GH HVWD YHQWDQD VH FRQVLGHUDUi VROR HO
REVWiFXOR PiV VLPLODU GH DFXHUGR D FLHUWRV SDUiPHWURV
HFXDFLRQHV   \  (VWRV SDUiPHWURV VRQ ORV PiV
UHSUHVHQWDWLYRV \D TXH HO YDORU Pi[LPR GH \ HV GHPDVLDGR
YDULDEOHSDUDFRQVLGHUDUORUHSUHVHQWDWLYRGHXQREVWiFXOR

PLQPD[
PLQ
[[[[PHG    
PLQ\     
PLQPD[ [[ZLGWK    

GRQGH[PHGHVHOSXQWRLQWHUPHGLRHQHOHMH[GHOREVWiFXOR[PD[
\[PLQVRQORVSXQWRVPi[LPRV\PtQLPRVHQHOHMH[\PLQHVHO
PHQRUSXQWRGHOHMH\\ZLGWKVHFRUUHVSRQGHFRQHODQFKRWRWDO

6HFRQVLGHUDUiREVWiFXORPiVUHSUHVHQWDWLYRDTXHOFX\RYDORUGH
6GDGRSRUODHFXDFLyQVHDPHQRU

PLQ \[PHGZLGWK GGG6 JJJ  

GRQGH J  J  \ J  VH FRUUHVSRQGHQ FRQ ORV SHVRV SDUD FDGD
XQRGH ORVYDORUHVD WHQHUHQFXHQWD\GL VHFRUUHVSRQGHFRQ OD
GLIHUHQFLDHQWUHHOQXHYRREMHWRHQFRQWUDGR\HODOPDFHQDGRSDUD
XQDFDUDFWHUtVWLFDHQFRQFUHWR

&ODVLILFDFLyQDDOWRQLYHO

3DUDUHDOL]DUODFODVLILFDFLyQDDOWRQLYHOVHWLHQHQHQFXHQWDODV
GLH]~OWLPDVFODVLILFDFLRQHVDQLYHOEDMRSDUDWRPDUXQDGHFLVLyQ
ILQDO

LLL 19 G    

GRQGH9LHVHOYDORUGH³YRWRV´TXHVHFRUUHVSRQGHFRQFDGDWLSR
GHREVWiFXORįLHVXQIDFWRUGHJDQDQFLDDVRFLDGRFRQFDGDWLSR
GH REVWiFXOR TXH D\XGD D GDU PiV LPSRUWDQFLD D FLHUWRV
REVWiFXORVVREUHRWURV3RU~OWLPR1LHVHOQ~PHURGHYHFHVTXH
HO REVWiFXOR KD VLGR FRQVLGHUDGR GHO WLSR L HQ ODV ~OWLPDV GLH]
GHWHFFLRQHV(OYDORUPiVDOWRGH9LQRVGDHOWLSRGHREVWiFXOR
TXH HV HO REMHWR )LQDOPHQWH HV SRVLEOH GDU XQ YDORU GH OD
HVWLPDFLyQ SDUD XQ REVWiFXOR GHWHUPLQDGR HPSOHDQGR OD
HFXDFLyQ

L
L9S G 
   

'HDFXHUGRDODHFXDFLyQVLHOQ~PHURGHGHWHFFLRQHVHV
ODILDELOLGDGHQODGHWHFFLyQHVGHO

)LQDOPHQWH DQWHV GH OD GHFLVLyQ ILQDO FLHUWR Q~PHUR GH
OLPLWDFLRQHV KDQ GH VHU WHQLGDV HQ FXHQWD SDUD HYLWDU IDOVDV
GHWHFFLRQHV 3DUD HYLWDU HVWDV IDOVDV GHWHFFLRQHV VH KDQ FUHDGR
ILOWURVTXHHOLPLQDQ ORVPRYLPLHQWRVRYHORFLGDGHV LPSRVLEOHV
DVtFRPRFDPELRVGHIRUPDLPSRVLEOHV3RUHMHPSORHQFDVRGH
PRYLPLHQWRV ODWHUDOHV GHPDVLDGR HOHYDGRV QR SXHGH VHU
FRQVLGHUDGRDXWRPyYLO

7HVW\3UXHEDVGHODOJRULWPR

3DUD SUREDU OD ILDELOLGDG GHO DOJRULWPR GLVHxDGR VH UHDOL]DURQ
QXPHURVDV SUXHEDV HQ HQWRUQRV FRQWURODGRV (Q HOODV VH
SUREDURQGLIHUHQWHVPRYLPLHQWRVGHDSUR[LPDFLyQ\DOHMDPLHQWR
GHXQYHKtFXOR WDQWRHQHOFDUULOHQHOTXHVHVLWXyHOYHKtFXOR
FRQ HO OiVHU FRPR HQ HO FRQWUDULR ILJXUD  (Q HVWH WHVW VH
FRPSUREy HO SRUFHQWDMH GH IDOORV GHO DOJRULWPR FRPSOHWR GH
GHWHFFLyQGHDXWRPyYLOHVVLQVHJXLPLHQWRDVtFRPRODGLVWDQFLD
GH VHJXLPLHQWR  GHO VLVWHPD FRPSOHWR 3RVWHULRUPHQWH VH
UHDOL]DURQ SUXHEDV FRQ PRYLPLHQWRV FRQ YDULRV FRFKHV
LQYROXFUDGRVFRQPRYLPLHQWRVGHDGHODQWDPLHQWR\FUXFHVSDUD
XQD HYDOXDFLyQ PiV FRPSOHWD GH OD IXQFLRQDOLGDG GHO VLVWHPD
ILJXUD



)LJ7HVW5HDOL]DGRVFRQXQ~QLFRDXWRPyYLODGHWHFWDU

&RPR VH FRPSUREy HQ OD SULPHUD SDUWH GHO WUDEDMR OD
SUREDELOLGDG GH VHU GHWHFWDGR HV FRQVLGHUDEOHPHQWH PD\RU
FXDQGRHOYHKtFXORUHDOL]DEDPRYLPLHQWRVGHDOHMDPLHQWRTXHGH
DSUR[LPDFLyQ$GHPiV VHFRPSUREyTXH ODGHWHFFLyQHVPHMRU
PLHQWUDVPiVFHUFDHVWiHOYHKtFXORSRUORVTXHORVPRYLPLHQWRV
GH DOHMDPLHQWR D SULRUL SDUHFtDQ VHU FRQVLGHUDEOHPHQWH PiV
HILFLHQWHV TXH ORV GH DSUR[LPDFLyQ \D TXH ODV SULPHUDV
GHWHFFLRQHV VH UHDOL]DQ D FRUWD GLVWDQFLD \ D SDUWLU GH HVH
PRPHQWR HO DOJRULWPR GH VHJXLPLHQWR GHEHUtD GH PDQWHQHU OD
GHWHFFLyQGHOFRFKHKDVWDVDOLUGHOFDPSRGHYLVLyQGHOOiVHU



)LJ7HVW5HDOL]DGRVFRQYDULRVDXWRPyYLOHVDGHWHFWDU

(QODILJXUDVHSUHVHQWDQORVSRUFHQWDMHVHUURUGHGHWHFFLyQGH
YHKtFXORV VLQ VHJXLPLHQWR WDQWR SDUD PRYLPLHQWRV GH
DOHMDPLHQWRFRPRGHDFHUFDPLHQWR&RPRVHSXHGHFRPSUREDU
SDUDPRYLPLHQWRVGHDOHMDPLHQWRORVHUURUHVVRQEDMRVKDVWDORV
 PHWURV VL ELHQ OD GHWHFFLyQ VH VLJXH GDQGR KDVWD ORV 
PHWURV 3RU HO FRQWUDULR HQ HO FDVR GH PRYLPLHQWRV GH
DFHUFDPLHQWR QR HV KDVWD HV ORV  PHWURV DSUR[LPDGDPHQWH
KDVWD TXH QR VH SURGXFHQ ODV SULPHUDV GHWHFFLRQHV (VWDV
PHGLFLRQHV FRPR VH KD FRPHQWDGR IXHURQ SUHYLDV D OD
LQFRUSRUDFLyQGHOVLVWHPDGHVHJXLPLHQWR

3HVH D TXH OD GLVWDQFLD D OD TXH VH UHDOL]D OD GHWHFFLyQ HVWi
OLPLWDGD D XQRV  PHWURV FRPR Pi[LPR GDWR TXH SRGUtD
FRQVLGHUDUVHOLPLWDGRKD\TXHGHVWDFDUODHOHYDGDIUHFXHQFLDGHO
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OiVHU TXH SHUPLWH REWHQHU GDWRV HQ WLHPSR UHDO SRU OR TXH HO
DOJRULWPRHVHVSHFLDOPHQWH~WLOSDUDHQWRUQRVXUEDQRVGRQGHODV
YHORFLGDGHV VRQ PHQRUHV \ ODV ODUJDV GLVWDQFLDV PHQRV
LPSRUWDQWHV$GHPiV HQHVWRVHQWRUQRV ODYDULDELOLGDGHV DOWD
SRUORTXHODGHWHFFLyQHQWLHPSRUHDOHVLPSRUWDQWH

/RVUHVXOWDGRVGHODILJXUDUHSUHVHQWDQODGLVWDQFLDPHGLDDOD
TXH VHGHWHFWD HOYHKtFXORHQFDGDXQRGH ORVPRYLPLHQWRV$O
WUDWDUVH GH PRYLPLHQWRV VLPSOHV HQ HQWRUQRV FRQWURODGRV HO
DOJRULWPR GH VHJXLPLHQWR SHUPLWLy VHJXLU HO FRFKH GHVGH HO
SXQWRGHODSULPHUDGHWHFFLyQSRVLWLYDKDVWDVDOLUGHOFDPSRGH
YLVLyQGHOOiVHU



)LJ(UURUHVGHQRGHWHFFLyQ>@GHDFXHUGRDODGLVWDQFLD

)LQDOPHQWH VH UHDOL]y XQ ~OWLPR WHVW SDUD FRPSUREDU HO
IXQFLRQDPLHQWR GHO VLVWHPD FRPSOHWR (Q HVWH QXHYR WHVW VH
XWLOL]DURQ YDULRV FRFKHV FRQPRYLPLHQWRV GH DGHODQWDPLHQWR \
FUXFHVHQWUHORVPLVPRV(VWRVQXHYRVPRYLPLHQWRVFRPXQHVHQ
HQWRUQRV UHDOHV KDFHQ FRPSOLFDGD OD WDUHD GH GHWHFFLyQ \
VHJXLPLHQWR GHELGR D FDPELRV GH WUD\HFWRULD FRPSOHMRV \
RFOXVLRQHV/RVUHVXOWDGRVVHPXHVWUDQHQODILJXUD6HSXHGH
REVHUYDU XQD YH] PiV TXH ORV SRUFHQWDMHV GH GHWHFFLyQ SDUD
PRYLPLHQWRV GH DOHMDPLHQWR VRQ PHMRUHV (Q HVWH FDVR OD
LQWURGXFFLyQ GHO VHJXLPLHQWR KDFH TXH ORV SRUFHQWDMHV GH
GHWHFFLyQ VHDQ PD\RUHV TXH SDUD HO FDVR GHO DOJRULWPR GH
GHWHFFLyQVLPSOH(ODOJRULWPRGHVHJXLPLHQWRSHUPLWHTXHSDUD
PRYLPLHQWRV GH DOHMDPLHQWR GRQGH HO FRFKH KD VLGR
SUHYLDPHQWH GHWHFWDGR D GLVWDQFLDV FRUWDV ORV SRUFHQWDMHV GH
GHWHFFLyQVHDQPX\DOWRVLQFOXVRHQODUJDVGLVWDQFLDV



)LJ'LVWDQFLDPHGLDHIHFWLYDDSDUWLUGHODFXDOVHUHDOL]DHO
VHJXLPLHQWR

&21&/86,21(6<75$%$-26)878526
/DSULPHUDFRQFOXVLyQTXHSXHGHREWHQHUVHGHOSUHVHQWHWUDEDMR
HVWiUHODFLRQDGDFRQODLGRQHLGDGGHOXVRGHFDGDXQRGHORVGRV
OiVHUHVGLVSRQLEOHVSDUDGLIHUHQWHVDSOLFDFLRQHVUHODFLRQDGDVFRQ
$'$6&RPR \D VH KDPHQFLRQDGR HO ODVHU /06  SURYHH
XQRVUHVXOWDGRVPX\FRPSHWLWLYRVHQFXDQWRDGHWHFFLyQDSHVDU
GHVXVFRQVLGHUDEOHVPHQRUHVFDUDFWHUtVWLFDVTXHXQLGDVDVXDOWD
IUHFXHQFLD GH HVFDQHR KDFHQ SRVLEOH VX XVR SDUD HQWRUQRV
XUEDQRV GH DOWD YDULDELOLGDG \ GH PHQRUHV GLVWDQFLDV 3RU RWUR
ODGR HO OiVHU /56 SURYHH PD\RUHV FDSDFLGDGHV \ XQD
PHMRUGLVWDQFLDTXHORKDFHQLGHDOSDUDVLWXDFLRQHVLQWHUXUEDQDV
GRQGH ODV GLVWDQFLDV ODUJDV VRQ PiV LPSRUWDQWHV DGHPiV VX
PHMRU IUHFXHQFLD KDFHQ TXH HQ HQWRUQRV PiV FDPELDQWHV VH
GHVHQYXHOYDGHIRUPDPHQRVHILFLHQWH

(QODVHJXQGDVHFFLyQVHKDSUHVHQWDGRXQVLVWHPDQRYHGRVRGH
GHWHFFLyQGHHQWRUQRVYLDULRVKDFLHQGRHVSHFLDOKLQFDSLpHQORV
YHKtFXORV TXH VH HVWiQ PRYLHQGR HQ ODV SUR[LPLGDGHV GHO
DXWRPyYLO(QHVWHFDStWXORDGHPiVVHKDQREWHQLGRUHVXOWDGRV
TXHSUXHEDQTXHODGHWHFFLyQGHDXWRPyYLOHVSRVLEOHFRQDPERV
VLVWHPDVGHOiVHUSDUDGLVWDQFLDVEDVWDQWHFRPSHWLWLYDV



)LJ 3RUFHQWDMH GH GHWHFFLRQHV FRUUHFWDV GHO VLVWHPD
FRPSOHWR

)XWXURV WUDEDMRV HQ HO FDPSR GH ORV HVFiQHUHV OiVHU SDUD
DSOLFDFLRQHV YLDOHV LUiQ HQFDPLQDGRV D DPSOLDU ODV FDSDFLGDGHV
GH FODVLILFDFLyQ SDUD GLIHUHQFLDU SHDWRQHV GH IRUPD PiV
HILFLHQWH $GHPiV GH SURYHHU GH VLVWHPDV GH IXVLyQ VHQVRULDO
FDSDFHV GH FRPELQDU LQIRUPDFLyQ GH YDULDV IXHQWHV GH
LQIRUPDFLyQ FRPR YLVLyQ SRU FRPSXWDGRU R UDGDUHV GH
UDGLRIUHFXHQFLD ODV FXDOHV XQLGDV D ODV FDSDFLGDGHV GH ORV
VLVWHPDV HVWXGLDGRV DTXt SHUPLWLUtDQ GDU XQD GHWHFFLyQ \
FODVLILFDFLyQ PiV ILDEOH 3RU ~OWLPR VH HVWi WUDEDMDQGR HQ
LQFRUSRUDUORVOiVHUHVDODHVWUXFWXUDGHODXWRPyYLOSDUDSHUPLWLU
XQPD\RUQ~PHURGHSUXHEDV\FRPSUREDUHOIXQFLRQDPLHQWRHQ
HQWRUQRVPHQRVHVWUXFWXUDGRV

$*5$'(&,0,(1726
(O WUDEDMR SUHVHQWDGR KD VLGR GHVDUUROODGR JUDFLDV D OD
ILQDQFLDFLyQ GHO PLQLVWHULR GH &LHQFLD H ,QQRYDFLyQ 6,$&
SUR\HFWR 75$& \ 75$&
\OD&$0PHGLDQWHHOSUR\HFWR6(*9$872

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 ³*HRPHWULF VHJPHQWDWLRQ DQG REMHFW UHFRJQLWLRQ LQ
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